Managing the health of individual patients suffering from complex disorders is a challenge and is costly. Inflammatory bowel disease (IBD) is a prototypic complex disorder of the small and large intestines. Susceptibility is complex, severity is variable, and response to treatment is unpredictable. Di Narzo et al. (Clin Transl Gastroenterol 7: e177; doi:10.1038 / ctg.2016 Inflammatory bowel disease (IBD) is classified generally as Crohn's disease (CD) and ulcerative colitis (UC) on the basis of endoscopic, radiographic, and pathologic criteria. A diagnosis is usually clear, but less clear is the answer to our patient's three primary questions: (1) "Why did this happen to me?" (2) "What is going to happen to me?" and (3) "What can I do to avoid horrible natural history of this disease?"
To truly answer these questions with high confidence, the physician needs three types of information that currently elude us: (1) what is the mechanism of disease in this patient (mechanistic diagnosis); (2) what is the mechanism of disease progression and complications? (prognostic model); and (3) which therapies can be directed to alter the pathogenic disease trajectory (targeted therapy).
To address the three primary questions of the patient and physician, there needs to be a framework shift from association studies in populations to mechanistic models in individual patients. Of course the two frameworks are not mutually exclusive and can inform each other. As new insights into complex diseases emerge, new methods of managing data evolve, but the basic elements remain the same. However, complex problems are complex, and a personalized precision medicine approach requires a paradigm shift toward complex disease modeling. Furthermore, in complex diseases such as CD and UC, the models include multiple systems with features that overlap with other disorders, which may help in understanding each individual disease.
The manuscript by Di Narzo et al. (Clin Transl Gastroenterol 2016) represents a massive team effort in changing the information obtained from genome-wide association studies to cell-specific mechanism using multiple steps and approaches. Although methodologically dense, it is a valuable "reverse engineering" project, where great value may be gained from studying components of the overall project that are of particular interest to different investigators at different times.
Several important features should be highlighted. First, the authors link specific genetic variants (often far away from any coding exons) with the gene products that they regulate. The gene that is "expressed" in variable amounts on the basis of underlying genetics and the noncoding genetic "locus" that regulates it, is called the "expressional quantitative trait loci." These DNA variants are often very important for acquired diseases (rather than congenital disorders) as they may alter the normal response to injury, inflammation, healing, and/or regeneration rather than the development or function of a cell, or organ under nonstress conditions. Second, the authors identify the cell types in which the altered gene expression takes place. This information is needed for disease modeling where the specific problems in an individual patient can be identified and the altered responses predicted. Further support of the concept and opportunities for multi-disease treatments is the fact that some, but not all genetic loci are found in other specific diseases.
Third, some of the genetic variants are in protein-coding areas. The effect of the pathogenic variant that directly affects protein function under all conditions cannot be overlooked.
Fourth, the authors conducted this project on patients who are resistant to anti-tumor necrosis factor therapy-suggesting that there may be multiple diseases that have common pathologic appearance, but different prognosis and therapeutic responses possibly owing to underlying mechanistic differences on a genetic level.
Finally, this paper should serve as an important reference paper for many single-nucleotide polymorphisms or variants, for IBD, and other diseases. This is an important step in discovering molecular etiologies of multiple IBD risk alleles, taking us one step closer to personalized precision medicine.
